We report measurements of the ratio of the deep-inelastic electronneutron to electron-proton differential cross sections in the threshold (w < 3) region. The ratio was found to scale and to decrease monotonically with decreasing w. No violation of the quark model lower bound of 0.25 was observed in the ratio.
Previous comparisons 132 of deep-inelastic electron-neutron and electronproton scattering cross sections have shown that the differential cross section ratio Tn/gp decreases with decreasing w in the threshold (W < 3) region to a value close to the quark model lower bound3 of 0.25. We present here results of an experiment which improves the accuracy of on/up in the threshold region and which extends the measurements to lower values of w.
The apparatus and methods of analysis used were nearly identical to those of an earlier experiment, ' details of which may be found in references 4 and 5.
An electron beam at the Stanford Linear Accelerator Center (SLAC) passed through 14-cm targets of liquid hydrogen or deuterium.
Scattered electrons were analyzed by the SLAC 8-GeV spectrometer, Raw hydrogen and deuterium differential cross sections were extracted from the data and radiatively corrected.
Cross sections for the scattering of electrons from stationary free neutrons were determined by applying smearing and unsmearing procedures " 4 to the hydrogen and deuterium data, The smearing corrections were calculated using the method of Atwood and West6 with small modifications to include off-massshell corrections. 7
Differential cross sections for the scattering of electrons from hydrogen and deuterium were measured at laboratory angles e-of 15 ', 19', 26', and 34'. At each angle measurements were made over a range of scattered electron energy E' for several values of incident electron energy E between 8.7 and 20
GeV. The mass W of the unobserved hadronic final state is defined by W2 = M2 + 2 Mu -q2, where M is the mass of the proton, v = E -E' is the energy transfer, and q2 = 4 E E' sin2 0 /2 is the invariant square of the fourmomentum transfer. We define the usual scaling variables8 x = q2/2Mv = l/w, and x' = q2,'(q2 + W2) = l/w'. 
We report here on a,/~ P' the ratio of the neutron to proton differential cross sections. Equality of R for the neutron (R,) and for the proton (Rp), suggested5' ' by an earlier experiment, ' would allow interpretation of a,/ap as the structure function ratio WZn/W 2P' Preliminary data from the present experiment also indicate that Rn is consistent with being equal to Rp in the threshold region. Detailed studies of R and the individual structure functions will be reported in future publications.
The W dependence of un/gp is shown in Fig. 1 for representative values of
x and x'. Ratios for all incident energies were binned in small intervals of W(AW = 0.2 GeV) and x or x'(Ax = 0,05; small corrections were applied to shift the data to the center of each bin) (I Previous experiments8 have shown that the proton structure functions show deviations from scaling in x for W < 2.6
GeV, but that the scaling region can be extended to lower values of W (W 2 1.8 GeV)
by the use of the scaling variable x1 0 No major deviations from scaling in either x or x' appear in our data for the ratio an/q P ; i, e., there is no apparent W dependence of an/rp for fixed values of x or x'. This result implies that data -for f~ 1.8 GeV can be used to determine the x (or x') dependence of ",/Q P over a wide range of x (or x') .
Values of gn/cp as functions of x and x' are given in Table 1 and are shown in Fig. 2 . These values were obtained by calculating the ratios at all available kinematic points for W 2 1.8 GeV, and forming weighted averages 10 of these ratios over small intervals in x or x' (Ax = 0.03). Only random errors (including counting statistics and also charge monitor, target density, and rate dependent fluctuations) are shown in Fig. 2 . Most systematic errors in the cross sections (solid angle, E and E' calibration, monitor calibration, etc.) cancel in the ratio cm/a 0 P Of those which do not cancel, we estimate systematic uncertainties arising from five sources. Uncertainties in the deuteron elastic and quasielastic radiative tails arising from lack of knowledge of the neutron form factors at large q2 contribute a small error of about 0.002 to qu * P Uncertainties from the remaining four sources are listed separately in Table 1 . The first column gives the experimental error due to the * 1% uncertainty in the ratio of the number of nuclei in the deuterium target to that in the hydrogen target. The other three columns give errors due to uncertainties in the deuterium smearing corrections. The smearing and unsmearing corrections, which were calculated using the Hamada-Johnston 11 wave function, changed the uncorrected on/ap ratios by multiplicative factors of 1.08, 1.0'7, 
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